Specificities of Eggs Production in Certain Turkeys (Meleagris gallopavo L.) Populations from Bihor County by DODU, Monica A.
 169 
 
Bulletin UASVM Animal Science and Biotechnologies, 67(1-2)/2010 
Print ISSN 1843-5262; Electronic ISSN 1843-536X 
 
Specificities of Eggs Production  
in Certain Turkeys (Meleagris gallopavo L.) Populations  
from Bihor County 
 
Monica A. DODU 
 
University of Oradea, Faculty of Environment Protection,  
26 Gen. Magheru Bv., Oradea, Romania; monica_dodu@yahoo.com 
 
Abstract. The paper emphasis on some partial results issued from the identification and 
characterization of some certain domestic fowl populations in Bihor County, belonging to Galliformes 
order, Meleagris gallopavo domesticus species, Improved Bronzed Turkey breed. Fowl from three 
private breeder farms in Oradea city and surroundings have been studied. A flock of 91 turkeys, 
including 11 males and 80 females, were inventoried. Among the studied morpho-productive features 
(bodyweight dynamics in youth and adults, feed conversion ratio, eggs yield and laying curve during 
31-54 weeks period and incubation eggs quality), this paper reveals some data related to eggs yield 
and their quality. The eggs yield, expressed as mean of the 3 populations, reached 1682.33 pcs., 
respectively 74.2 eggs/hen/period while laying peak (70.60%) occurred during wk. 35. Quality 
parameters of the incubation eggs oscillated between laying initiation and ending. Eggs weight was 
measured within 81.4±1.0 g and 86.4±1.3 g range and shell thickness between 0.444±0.011 mm and 
0.352±0.009 mm limits. Values between 74.4±1.1% and 74.8±1.3% were found for the Egg shape 
index, while Haugh index has been comprised within 78.2±0.09 H.U. (laying ceasing) and 84.0±1.3 
H.U.(lazing onset) variation interval. Even quantitative production level was below breed standard, 
best values for quality features of the incubation eggs have been achieved during laying peak period. 
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INTRODUCTION 
 
The tradition of the people living in the Northwest area of Romania for raising 
waterfowl is well known. However, there are some private breeders who breed pure blood 
fowl, such as various populations of hens, turkeys, Guineea fowl, quails, pheasants. 
Consequently, during 2008, a series of researches was conducted in order to investigate 
rearing systems and performances of these domestic fowl categories in Bihor County. In this 
paper, there are presented some details related to the productive performances of the females 
from turkey populations (Improved bronzed turkey). This breed originates form North 
America and has been homologated and officially recognised in 1877. Although certain flocks 
of common turkey could be found in Romania since the very beginning of 18th century, 
imported from Europe, the 20th century brought new valuable specimens from pure blood 
lines (Vacaru-Opriş et al., 2007). Even if these small flocks were used in the southern side of 
the country, valuable genitors spread their genes toward other areas. In time, the breeders 
interest for the Improved bronze turkey lowered, as there were made imports of white feathers 
turkeys. At this moment, Bihor County has no tradition or a special preoccupation for turkey 
breeding, but there are some potential reproduction flock, which could give better results if 
infused into the common breed turkey populations, in familial type poultry farms. 
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MATERIALS AND METHODS 
 
Three populations of turkeys (Meleagris gallopavo domesticus), improved bronze 
breed have been studied in three private farms within the Bihor County. The farms have been 
coded C1, C2 and C3. They comprised an overall flock of 91 turkeys of both genders, as 
following: farm C1: 32 capitis (4 males and 28 females); farm C2: 22 capitis (2 males and 20 
females); farm C3: 37 capitis (5 males and 32 females). 
The studied parameters for yield and eggs quality were calculated in accordance with 
poultry scientific literature ad the achieved data were also compared to reference quotations 
(Narushin et al., 2002; Vacaru-Opriş et al., 2007; Usturoi, 2008). All calculations were made 
using the data collected during the 4 main moments of laying period, as related to studied 
fowl age: onset (32 weeks); peak (35 weeks); plateau (43 weeks); ceasing (51 weeks). 
Laying intensity was calculated in accordance with the mathematical relation 
presented below: 
KN
100QI.P.
×
×
= ,  
where: - I.P. = laying intensity (%); 
 -  Q  = egg amount produced by a female in K days 
 -  N  = females flock size. 
The eggs harvested from all farms also served as biological material in our analyses.
 Eggs weight (g) was measured by gravimetry during four laying periods: onset, peak, 
plateau and finishing. 
Eggshell thickness was assessed by individual measuring with a caliper, in three egg 
points (sharpen pole, round pole and median area), during the previously specified laying 
moments, as listed for eggs weight assessments. 
Two indexes were calculated to better reveal the morphological and internal quality of 
the incubation eggs: Shape index and Haugh index, according to the following relations: 
  
100
DM
dmS.I. ×= ,  
where: - S.I. = egg shape index (%); 
  - dm, DM = small and large diameters of the eggs (cm). 
   
  H.U. = 100log (h-1,7 X G0,37 + 7,57),  
where: - H.U. = Haugh index (Haugh Units); 
  -   h = dense albumen height (mm); 
  -  G = egg weight (g). 
The results were compared to the reference values from the scientific literature. 
 
RESULTS AND DISCUSSION 
 
Eggs yield and laying intensity.  
Dynamics of turkey hens’ production performance is presented in Tab.1. Thus, in the 
C1 farm, the hens produced 1883 eggs during 24 weeks of lay, which meant an average 
production of 75,3 eggs/female. In C2 farm, this mean reached 75.8 eggs/female (overall: 
1288 eggs), while the females in C3 farm produced 72.2 egg/studied period (31-54 weeks of 
fowl age). Expressed for all three populations, the average production reached 74.2 
eggs/turkey hen. These results complied with the reference egg yield (60-80 eggs/female) of 
the breed (Sauveur B. et al., 1988, Van I. et al., 1999, Vacaru-Opriş et al., 2007).  
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Tab. 1 
Eggs yield and laying intensity in those 3 turkey farms, Improved Bronzed breed 
 
C1 farm (25 hens) C2 farm (17 hens) C3 farm (26 hens) Populations mean (23 hens) Fowl age 
(weeks) Eggs 
laid/day 
Laying 
(%) 
Eggs 
laid/day 
Laying 
(%) 
Eggs 
laid/day 
Laying 
(%) 
Eggs 
laid/day 
Laying 
(%) 
31 5 20.00 3 17.65 5 19.23 4.3 19.1 
32 8 32.00 5 29.41 9 34.62 7.3 32.4 
33 11 44.00 7 41.18 12 46.15 10.0 44.1 
34 16 64.00 11 64.71 17 65.38 14.7 64.7 
35 18 72.00 12 70.6 18 69.23 16.0 70.6 
36 17 68.00 12 70.59 17 65.38 15.3 67.6 
37 17 68.00 11 64.71 17 65.38 15.0 66.2 
38 16 64.00 10 58.82 16 61.54 14.0 61.8 
39 16 64.00 10 58.82 16 61.54 14.0 61.8 
40 15 60.00 10 58.82 15 57.69 13.3 58.8 
41 15 60.00 10 58.82 15 57.69 13.3 58.8 
42 14 56.00 9 52.94 14 53.85 12.3 54.4 
43 14 56.00 9 52.94 14 53.85 12.3 54.4 
44 13 52.00 9 52.94 13 50.00 11.7 51.5 
45 13 52.00 8 47.06 12 46.15 11.0 48.5 
46 11 44.00 8 47.06 12 46.15 10.3 45.6 
47 10 40.00 8 47.06 10 38.46 9.3 41.2 
48 9 36.00 7 41.18 10 38.46 8.7 38.2 
49 8 32.00 6 35.29 8 30.77 7.3 32.4 
50 7 28.00 5 29.41 6 23.08 6.0 26.5 
51 5 20.00 4 23.53 4 15.38 4.3 19.1 
52 4 16.00 4 23.53 3 11.54 3.7 16.2 
53 4 16.00 3 17.65 3 11.54 3.3 14.7 
54 3 12.00 3 17.65 2 7.69 2.7 11.8 
Total eggs 1883.00  1288.00  1876.00  1682.33  
Eggs/female 75.3  75.8  72.2  74.2  
 
Laying intensity varied from 19.1%, in the beginning of reproductive period, till 
70.6% during production peak (week 35), then gradually decreased and reached 61.8% (week 
39), 38.24% (week 48) and 11.8% at the end of laying. 
Best yield parameters were found in the hens from C2 population, which laid 75.8 
egg/productive period (toward the upper limit of the standard variation interval, specified for 
the analyzed breed). 
 
Quality of incubation eggs 
 Eggs weight gradually increased, as fowl turned old: 81.4±1.0g during laying onset, 
82.9±1.1 g during production peak, 84.0±1.4 g during plateau period and 86.4±1.3 g toward 
the end of production cycle (tab. 2). Best values issued from the C3 farm, while the lowest 
ones resulted in C2 farm. The measured values were comprised within the reference limits of 
80-100 g for high quality incubation eggs, produced by the hens in Improved Bronzed turkey 
breed (Beaugard et al., 1988; Mróz et al., 2009). 
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Tab. 2 
Quality traits of the incubation eggs laid by the turkey hens, Improved Bronzed breed 
 
C1 farm C2 farm C3 farm Farms mean 
Trait Laying 
moment x xs±  V% x xs±  V% x xs±  V% x xs±  V% 
Onset 
(32 wks) 81.3±1.2 7.4 80.7±0.8 10.8 82.1±1.1 8.6 81.4±1.0 8.8 
Peak 
(35 wks) 83.2±0.9 6.2 81.9±1.1 9.4 83.5±1.3 7.8 82.9±1.1 8.1 
Plateau 
(43 wks) 84.1±1.4 8.4 83.2±1.3 11.3 84.7±1.4 10.2 84.0±1.4 9.6 
Eg
gs
 
w
ei
gh
t (
g) 
Ceasing 
(51 wks) 86.5±1.1 7.9 85.2±1.2 9.1 87.4±1.6 8.7 86.4±1.3 8.5 
Onset 
(32 wks) 81.3±1.2 7.4 80.7±0.8 10.8 82.1±1.1 8.6 81.4±1.0 8.8 
Peak 
(35 wks) 83.2±0.9 6.2 81.9±1.1 9.4 83.5±1.3 7.8 82.9±1.1 8.1 
Plateau 
(43 wks) 84.1±1.4 8.4 83.2±1.3 11.3 84.7±1.4 10.2 84.0±1.4 9.6 
Eg
g 
fo
rm
at
 
in
de
x
 
(%
) 
Ceasing 
(51 wks) 86.5±1.1 7.9 85.2±1.2 9.1 87.4±1.6 8.7 86.4±1.3 8.5 
Onset 
(32 wks) 0.441±0.011 11.9 0.436±0.009 9.9 0.454±0.012 12.3 0.444±0.011 11.9 
Peak 
(35 wks) 0.412±0.007 10.4 0.404±0.008 10.7 0.421±0.008 11.8 0.412±0.008 10.9 
Plateau 
(43 wks) 0.383±0.009 10.8 0.365±0.006 9.5 0.397±0.009 10.2 0.382±0.008 10.3 
Sh
el
l t
hi
ck
n
es
s 
(m
m
) 
Ceasing 
(51 wks) 0.352±0.012 9.7 0.341±0.006 10.1 0.363±0.010 9.5 0.352±0.009 9.8 
Onset 
(32 wks) 84.0±1.4 11.8 83.5±1.3 12.2 84.4±1.3 13.4 84.0±1.3 12.5 
Peak 
(35 wks) 84.8±1.2 14.8 83.8±1.2 13.5 85.9±1.5 13.1 84.9±1.3 13.7 
Plateau 
(43 wks) 82.0±1.1 12.6 80.9±1.0 11.9 82.5±1.2 14.2 81.8±1.1 12.9 
H
au
gh
 
in
de
x
 
(U
.
H
.
) 
Ceasing 
(51 wks) 79.4±0.9 13.2 77.6±0.8 14.1 77.7±0.9 12.7 78.2±0.9 13.3 
 
Shell thickness presented a reversed dynamics, if compared to that occurred in eggs 
weight. Therefore, the shell became thinner as eggs size and fowl age increased. Thus, there 
were calculated mean values of 0.444±0.011 mm shell thickness at lazing onset, 0.412±0.008 
during peak production, reaching at the end 0.352±0.009 mm, while uniformity was average 
(v=9.8-11.9%). The values we found were slightly different than those from literature (0.360 
mm (Hulet et al., 1992; Oblakova, 2005), but most of the values were better than the 
reference. 
The other investigated parameter – shape index, oscillated between 74.0-74.8%, while 
populations homogeneity was considered from good to average (v=8.8-10.6%). 
Haugh Unit presented wider variation amplitude, the minimal value being found when 
laying ceased (84.9±1.3 H.U.). The uniformity of the flocks was average for the studied 
character (v=12.5-13.7%) (Tab.2). Best internal quality of the eggs, appreciated through the 
Haugh index angle, was found at the hens from C3 farm, throughout all laying moments. 
Considering the achieved results, presented above, it should improve some productive 
parameters in the studied populations. Therefore, females should be selected for eggs yield 
and for shortening of natural incubation period (Dodu, 2010). Although the raising of this 
breed could be encouraging for farmers, due to high body weights achieved by fattened youth 
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(especially males), the lack of tradition among villages inhabitants of the Bihor County slows 
down the flock increase in the area. 
 
CONCLUSIONS 
 
The studied population could be improved, through selection, for eggs quantitative 
production, knowing that laying (70.6%) was reached during the 35th week of fowl life and 
average yield per period counted 74.2 eggs/female. 
 Quality parameters of the eggs were found within standard limits, in all farms. Despite 
this, populations’ homogeneity was average, indicating poor inbreeding degree and high 
variability. 
 
REFERENCES 
 
1. Beaugard H. et al. (1988). L’aviculture francaise, Ed. R. Rosset, Paris. 
2. Dodu Monica (2010). ContribuŃii la identificarea şi dezvoltarea fondului genetic aviar din 
judeŃul Bihor, Teză de doctorat, USAMV Iaşi. 
3. Hulet, R.M., Denbow, D.M., Leighton, A.T. Jr. (1992). The effect of light source and 
intensity on turkey egg production. Poult Sci. 71(8):1, 277-82. 
4. Mróz, Emilia, Orłowska Aneta (2009). Quality of heavy-type turkey poults as related to the 
age of layers in the first laying season, Animal Science Papers and Reports 27(3), 207-215. 
5. Narushin, V.G., Romanov M.N. (2002). Eggs physical characteristics and hatchability. 
World's Poultry Science Journal 58: 297-303. 
6. Oblakova, M. (2005). Quality of turkey eggs in certain turkey lines. Bulg. J. Agric. Sci. 11: 
755-762. 
7. Sauveur, B. et al (1988). Reproduction des volailles et production d׳oeufs. Institut National 
de la Recherche Agronomique, Paris. 
8. Usturoi, M.G. (2008). Creşterea păsărilor. Editura Ion Ionescu de la Brad, Iaşi. 
9. Vacaru-Opriş, I. şi col. (2007). Tratat de Avicultură. Vol I. ed. a II-a revizuită, Editura 
Ceres, Bucureşti. 
10. Van, I. şi col. (1999). Creşterea păsărilor în gospodăriile populaŃiei, Editura Corvin, Deva. 
 
 
 
